Introduction
============

Lung cancer is a serious condition with often limited life expectancy despite medical advances.[@b1-cmar-10-033] It is one of the most common types of cancer affecting both men and women.[@b2-cmar-10-033] Lung cancer is the second most commonly diagnosed cancer in both men and women in the United States. An estimated 222,500 new cases of lung cancer will be diagnosed in 2017, accounting for about 25% of all cancer diagnoses.[@b3-cmar-10-033] Cancer is a major stress and traumatic factor for every individual, leading to psychological distress in over 50% of the patients.[@b4-cmar-10-033]--[@b6-cmar-10-033]

Thus, the symptoms of anxiety and depression are frequent in patients diagnosed with lung cancer. Previous studies mention the presence of significant clinical levels of anxiety and depression in over 52% of subjects with cancer.[@b7-cmar-10-033],[@b8-cmar-10-033] Treating these psychiatric comorbidities in patients with lung cancer needs to be a priority because they influence the quality of life, adherence to treatment, and mortality.[@b6-cmar-10-033],[@b9-cmar-10-033]--[@b11-cmar-10-033]

Anxiety and depression also depend on the coping ability of the patients.[@b12-cmar-10-033]--[@b14-cmar-10-033] The coping mechanism represents a psychological process that takes place in the conscious plan of the psychism that we use to manage the difficult and stressful situations in our daily life. Although there are extensive studies in literature regarding coping in cancer, few relate to coping in patients with lung cancer.[@b15-cmar-10-033]

There are individuals who in stress situations use coping mechanisms that lead to a positive psychological response such as personal enrichment and greater appreciation.[@b16-cmar-10-033] The personal coping style although generally characterized by a certain stability over time can vary as a result of the coping mechanisms that the subject has to mobilize when faced with more particular stressful life situations, such as cancer. The majority of the studies that approached coping in patients with cancer were cross-sectional and few addressed its dynamic aspect. Thus, the specific coping mechanism was questionable because most of the information came from cross-sectional studies.[@b17-cmar-10-033],[@b18-cmar-10-033]

We consider that the coping style represents an important psychological dimension that has to be taken into account in the therapeutic approach of the patient with lung cancer. Hence, we aimed to analyze if the diagnosis of lung cancer has an impact on the patients' coping styles and if there is a difference in psychical response among patients with different coping styles, as assessed by variance of anxiety and depression scores after the diagnosis.

Patients and methods
====================

Patients
--------

In this prospective study, a cohort of 50 patients with lung cancer were analyzed. All patients signed an informed consent form to participate in the study prior to any study procedures. The research was approved by the ethical board of the Clinical Hospital of Infectious Diseases and Pneumology in Timisoara. The patients' demographic characteristics are presented in [Table 1](#t1-cmar-10-033){ref-type="table"}.

Methods
-------

Patient selection included individuals who came for control of the presenting pulmonary symptoms and who were suspicious for lung cancer. After receiving the results from the lung biopsy, we included only patients with confirmed lung cancer in the study. Before receiving the results, the patients completed the questionnaires. After 1 month, they completed the questionnaires again. The questionnaires were: COPE scale, Generalized Anxiety Disorder Questionnaire 7 (GAD-7) and Patient Health Questionnaire-9 (PHQ-9). The study was conducted in the period February 10, 2016 to January 10 2017.

The COPE scale inventory is a self-administered questionnaire, which evaluates coping strategies that individuals use to manage stressful situations in life.[@b19-cmar-10-033] The scale comprises 60 questions with answers rated from 1 to 4, where 1 means "I usually don't do this thing" and 4 means "I often do this thing." The coping ways are represented by the four coping styles that result from enlisting the following coping mechanisms: 1) problem-focused coping, which includes planning, active approach, and deletion of concurrent activities; 2) emotion-focused coping, which includes positive interpretation and growth, restraint, and acceptance; 3) social support-focused coping, which includes the use of social-instrumental support, the use of the social-emotional support, and the expression of feelings (venting of emotions); 4) avoidant coping, which includes denial, mental, and behavioral deactivation. The highest score of these four coping styles indicates the more frequent use of it.[@b20-cmar-10-033]

The PHQ-9 is a self-reported questionnaire that is used to evaluate the presence and severity of depression. PHQ-9 test consists of nine items that are based directly on the nine diagnostic criteria for major depressive disorders in the *Diagnostic and Statistical Manual of Mental Discorders, Fourth Edition*. It can estimate depressive distress as well as grade of depressive symptom severity. A higher PHQ-9 score is associated with more severe depression; based on this score, the severity of depression may be divided into three groups: minimal or mild (PHQ-9 score \<10), moderate (PHQ-9 score 10--19), and severe (PHQ-9 score \>19).[@b21-cmar-10-033]

GAD-7 is a self-reported questionnaire, which measures severity of anxiety. GAD-7 has seven items, which measure severity of various signs of GAD according to reported response categories with assigned points. Assessment is indicated by the total score, which results by adding together the scores of the scales of all the seven items. GAD-7 total score for the seven items ranges from 0 to 21. Interpretation: scores of 5, 10, and 15 represent cutoff points for mild, moderate, and severe anxiety.[@b22-cmar-10-033]

Statistical analysis
--------------------

Data were collected and analyzed using the SPSS v.17 software suite (SPSS Inc. Chicago, IL, USA) and are presented as medians and interquartile range for continuous variables without Gaussian distribution, average ± standard deviation for continuous variables with Gaussian distribution, or number of individuals and percentage from the subgroup total in the case of nominal variables.

Prior enrollment sample size estimation was performed using data from literature (variations, standard deviations, and minimum detectable difference). Based on this calculation, a number of 50 individuals provided a statistical power of 80% and a corresponding *a* of 0.05 in the case of no missing data, withdrawals, or loss to follow-up.

The normality of the distribution of variables was tested prior to analysis according to the method described by Kolmogorov and Smirnoff (in this test, a *p*-value \<0.05 was considered to be associated with a non-Gaussian value distribution).

To assess the significance of the differences among groups (problem-focused coping, emotion-focused coping, social support-focused coping, and avoidance coping), Mann--Whitney *U*, Kruskal--Wallis (medians, non-Gaussian populations), and chi-square (percentages) tests were performed. The correlation between studied variables was evaluated using Spearman's rank sum correlation coefficient (non-Gaussian distributed variables), its statistical significance being assessed using the *t*-distribution score test. In this study, a *p*-value \<0.05 was considered as the threshold for statistical significance.

Results
=======

The impact of diagnosis on anxiety and depression
-------------------------------------------------

We observed that 1 month after receiving the diagnosis of their disease, the patients had a significantly higher GAD-7 score (median score 12 vs 4 points; *p*\<0.001), having the median of paired differences of 4 points. The differences are presented in [Table 2](#t2-cmar-10-033){ref-type="table"} and [Figure 1](#f1-cmar-10-033){ref-type="fig"}.

At the same time, the PHQ-9 score was significantly higher at 1 month follow-up time-point (median score 16 vs 7; *p*=0.002), with a median of paired differences of 2 points. The comparative results are presented in [Table 3](#t3-cmar-10-033){ref-type="table"} and [Figure 2](#f2-cmar-10-033){ref-type="fig"}.

We observed that the most important increases in the GAD-7 score ([Figure 3](#f3-cmar-10-033){ref-type="fig"}) were present in patients with initial avoidance coping (median increase with 7 points at the follow-up), followed by patients with initial social support-focused coping (median increase, 3 points), emotion-focused coping (median increase, 2 points), and problem-focused coping (median increase, with 1 point). The differences regarding the modification of GAD-7 score were statistically significant (*p*=0.030).

Regarding the PHQ-9 score ([Figure 4](#f4-cmar-10-033){ref-type="fig"}), patients with initial avoidance coping had the most important increase in score (median increase, 13 points) followed by patients with initial emotion-focused coping (median increase with 2 points). Patients with initial problem-focused coping and those with social support-focused coping had the same median PHQ-9 score before and after finding out about their diagnosis.

The variations in GAD-7 and PHQ-9 scores according to initial patients' coping type are detailed in [Table 4](#t4-cmar-10-033){ref-type="table"}.

We observed that patients with initial avoidance coping style had the highest GAD-7 (median 14 points) and PHQ-9 (median 18 points) after receiving their diagnosis. In contrast, patients with initial emotion coping had lower GAD-7 (median 8.5 points) and PHQ-9 (median 11 points) scores after receiving the diagnosis. The detailed final GAD-7 and PHQ-9 analysis, stratified based on their initial coping, is detailed in [Table 5](#t5-cmar-10-033){ref-type="table"}.

We observed that there were no significant differences among the subgroups formed with respect to initial coping style regarding the initial GAD-7 (*p*=0.182), final GAD-7 (*p*=0.465), initial PHQ-9 (*p*=0.067) and final PHQ-9 scores (*p*=0.276).

In all our patients, subgroups (stratified based on the initial coping style) of both the anxiety and depression scores were increased after diagnosis when compared to initial values. However, a set of particularities can be observed based on the initial coping styles: in patients with initial problem-focused and emotion-focused coping style, the differences between anxiety and depression scores prior versus after diagnosis were nonsignificant. The increases in the anxiety scores were significant in patients with initial social support-focused coping style (13 vs 3; *p*=0.014) and avoidance coping style (14 vs 6; *p*=0.003). Regarding the depression scores, after the diagnosis, significant increase was observed only in patients with initial avoidance coping style (18 vs 5; *p*=0.014). The detailed results of the analysis are presented in [Table 6](#t6-cmar-10-033){ref-type="table"}.

When stratified based on the final coping style, we observed that the differences in the studied scales were non-significant among the subgroups. This observation is valid for both initial and final moments after receiving the diagnostic, respectively, for both anxiety and depression scales.

In all the studied subgroups (stratified based on the final coping style), we observed increases in both anxiety and depression scales. However, with depression, we observed significant increases after diagnosis only in patients having social support as final coping style (16 vs 9; *p*=0.043).

In all the studied subgroups, apart from problem-focused final coping style, the increases in the anxiety scores after diagnosis were statistically significant: emotion (11 vs 4; *p*=0.021), social support (12 vs 5; *p*=0.008), and avoidance (14 vs 5; *p*=0.049). This analysis is presented in [Table 7](#t7-cmar-10-033){ref-type="table"}.

The impact of diagnosis on coping
---------------------------------

Of the entire cohort, 12 patients (25.5%) had problem-focused coping, in contrast to the other 35 (74.5%) who had another type of coping at the follow-up investigation.

In the subgroup that had initial problem-focused coping type (15 patients), 3 did not modify their coping style, another 3 migrated to emotion-focused coping, 1 to avoidance coping, and 8 (53.3% of the entire subgroup) to social support-focused coping.

Of the patients with initial emotion-focused coping (8 patients), 2 patients did not modify their coping, 1 patient migrated to problem-focused coping, 2 patients migrated to social support-focused coping, and 3 patients migrated to avoidance-type coping.

In the cohort of patients with initial social support-focused coping (11 patients), 3 patients had the same coping type at follow-up, 5 (45.5% of the cohort's patients) migrated to problem-focused coping, and 3 migrated to emotion-focused coping type. No patient with initial social support-focused coping migrated to avoidance coping type.

Patients with initial avoidance coping (13 patients) were characterized by the following coping migration pattern: 4 remained in the same coping type, 3 migrated to problem-focused coping, and 6 (46.2% of the subgroup) migrated to emotion-focused coping.

The distribution of coping styles before and 3 months after diagnosis is presented in [Table 8](#t8-cmar-10-033){ref-type="table"}.

Discussion
==========

Lately, we have observed a growing interest in approaching somatic pathology in terms of psychological and psycho pathology involvement, thus new studies are conducted in this direction.[@b23-cmar-10-033]--[@b27-cmar-10-033]

One of the strengths of this study was that it evaluated the coping style in patients with lung cancer in dynamics. Even after the considerable existing advancements in lung cancer treatment, there remains a threat to the patient, the risk of recurrence (post-surgery) or metastasis, constituting a major stress factor.

Research indicates that psychosocial and behavioral variables (including coping) have an important impact on the adaptation mechanism of the patients to the new situation of having a vital disease such as cancer.[@b18-cmar-10-033]

The role of coping is also well known in the management of anxiety and depression symptoms. There are extensive studies in the literature.[@b28-cmar-10-033]--[@b31-cmar-10-033]

In our study group, we observed a significant increase in anxiety and depression a month after receiving the diagnosis. Thus, these two psychiatric pathologies must be taken into account in patients with lung cancer. About 57.5% of patients had at least medium intensity anxiety and 74.4% at least medium depression a month after receiving the diagnosis.

Receiving the diagnosis of lung cancer has a significant impact on the psychic level, with half of the patients developing depression and anxiety that needs psychiatric approach. This aspect is in accordance with the literature that mentions a frequent association of these types of comorbidities in patients with lung cancer.[@b6-cmar-10-033]--[@b8-cmar-10-033],[@b32-cmar-10-033]

The greatest increase in anxiety intensity was found in patients with avoidance coping followed by those with social support-focused coping. This would suggest that patients with these types of coping have the lowest efficiency in managing secondary anxiety after receiving the news. We also found a statistically significant increase in depression in patients with avoidance coping compared with other groups. No significant increase was found in the other groups regarding depression. We can conclude that patients with initial avoidance coping were the least efficient in managing traumatizing situations, whereas patients with emotional coping had the best management in this situation.

After receiving the diagnosis and changing coping styles, only those with problem-focused coping after 1 month had no significant increase in anxiety and depression. Those with other coping styles had eventually a significant increase in anxiety and the social support style had an increase in depression.

We mention that among the four subgroups, no significant differences in the intensity of depression and anxiety were recorded; neither at the beginning of the study nor at the end after regrouping the patients according to their new migrated coping styles. The majority of the subjects modified their coping styles to manage the situation created by the existence of a terminal disease.

It is interesting to note that patients who initially had an emotional coping style, with the highest values of anxiety, had the lowest increase in anxiety and depression after receiving the diagnosis. Thus, emotional coping style could be considered adaptive for patients with lung cancer. If we consider the emotional style adaptive, besides the well-known adaptive role of the problem-focused style, we consider that psychological intervention conducive to the development of both the styles is useful in these types of patients.

In a study that included 80 women with breast cancer, Cohen observed that emotion-focused coping could specifically help the patients reduce the level of anxiety.[@b33-cmar-10-033]

The least used coping style was the avoidant one (17% of subjects). This would suggest that the majority of the patients mobilized a coping style that requires certain activation. This aspect corresponds with Foley et al's observations. Their study included 58 cancer patients who were diagnosed 5 years earlier and had been treated for a variety of cancer types. The majority of the patients (65.5%) accepted the fact that they had cancer and chose to go on with bravery (willing). About 21% of these patients tried to manage the event by considering it an opportunity for growth. This aspect was more frequent in young adults and women.[@b34-cmar-10-033]

The mobilization of the patients with cancer in the early stages is seen as a good strategy but late stages of the disease represent no viable option. Thus, if in the initial stages of the disease, active coping style was found to be associated with lower distress, the situation could change with the disease progression. This could be explained through the initial sensation of "being in control" in the initial stages of the disease by adopting a more active coping style. But when the disease reaches a point where no therapeutic intervention can be useful, such type of coping becomes less beneficial and a more accepting strategy can become more helpful.[@b35-cmar-10-033]

Conclusion
==========

The study results are pointing to a significant increase in the intensity of both depression and anxiety after receiving the diagnosis of lung cancer. A large proportion of patients tend to modify their coping styles, thus the coping mechanisms used 1 month after diagnosis versus baseline are, in many cases, different.

The most adaptive coping style turned out to be the problem-focused style while the least adaptive was the avoidance-coping style.
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###### 

Patients' demographic characteristics

  Parameter                                         Value
  ------------------------------------------------- ------------
  Male gender, n (%)                                36 (72.0%)
  Married individuals, n (%)                        39 (78.0%)
  Education                                         
   Primary education, n (%)                         6 (12%)
   Medium education -- high school, n (%)           11 (22%)
   Superior education -- university degree, n (%)   33 (66%)
  Age (years), median (interquartile distance)      60 (6)
  Body mass index (average, standard deviation)     20.9±2.3
  Smoking years, median (interquartile distance)    21.5 (15)

###### 

Comparison of GAD-7 score before and after the diagnosis

                       GAD-7 -- before diagnosis   GAD-7 -- after diagnosis   GAD-7 score after--before
  -------------------- --------------------------- -------------------------- ---------------------------
  Minimum              1.000                       1.000                      −6.000
  25 Percentile        3.000                       6.000                      0.0
  Median               4.000                       12.00                      4.000
  75 Percentile        7.000                       15.00                      11.00
  Maximum              18.00                       21.00                      15.00
  Mean                 5.936                       10.79                      4.851
  Standard deviation   4.474                       5.618                      6.266

**Abbreviation:** GAD-7, Generalized Anxiety Disorder 7.

###### 

Comparison of PHQ-9 score before and after diagnosis

                       PHQ-9 before diagnosis   PHQ-9 after diagnosis   PHQ-9 score after--before
  -------------------- ------------------------ ----------------------- ---------------------------
  Minimum              2.000                    2.000                   −11.00
  25 Percentile        4.000                    10.00                   −1.000
  Median               7.000                    16.00                   2.000
  75 Percentile        14.00                    18.00                   14.00
  Maximum              23.00                    25.00                   18.00
  Mean                 9.298                    14.21                   4.915
  Standard deviation   6.213                    6.199                   8.121

**Abbreviation:** PHQ-9, Patient Health Questionnaire-9.

###### 

Variations in GAD-7 and PHQ-9 scores after diagnosis, stratified according to initial coping type

  Initial coping    Δ GAD-7   Δ PHQ-9
  ----------------- --------- ---------
  Problem-focused   1 (12)    0 (13)
  Emotion           2 (15)    2 (8)
  Social support    3 (9)     0 (16)
  Avoidance         7 (9)     13 (17)
  *p*-value         0.030     0.023

**Notes:** Results are presented as median difference and (interquartile distance). *p*-values were calculated using Kruskal--Wallis test.

**Abbreviations:** GAD-7, Generalized Anxiety Disorder 7; PHQ-9, Patient Health Questionnaire-9.

###### 

Depression and anxiety scores after receiving the diagnosis, stratified regarding the initial coping type

  Initial coping    Final GAD-7   Final PHQ-9
  ----------------- ------------- -------------
  Problem-focused   10 (11)       16 (6)
  Emotion           8.5 (10)      11 (12)
  Social support    13 (11)       14 (15)
  Avoidance         14 (5)        18 (7)
  *p*-value         0.465         0.276

**Notes:** Results are presented as median difference and (interquartile distance). *p*-values were calculated using Kruskal--Wallis test.

**Abbreviations:** GAD-7, Generalized Anxiety Disorder 7; PHQ-9, Patient Health Questionnaire-9.

###### 

The impact of lung cancer diagnosis on anxiety and depression stratified based on the initial coping style

  Initial coping    Initial GAD-7   Final GAD-7   *p*-value                                           Initial PHQ-9   Final PHQ-9   *p*-value
  ----------------- --------------- ------------- --------------------------------------------------- --------------- ------------- ---------------------------------------------------
  Problem-focused   4 (5)           10 (11)       0.063                                               12 (14)         16 (6)        0.235
  Emotion           7 (7)           8.5 (10)      0.528                                               11 (10)         11 (12)       0.779
  Social support    3 (5)           13 (11)       0.014[\*](#tfn7-cmar-10-033){ref-type="table-fn"}   4 (10)          14 (15)       0.201
  Avoidance         6 (5)           14 (5)        0.003[\*](#tfn7-cmar-10-033){ref-type="table-fn"}   5 (10)          18 (7)        0.014[\*](#tfn7-cmar-10-033){ref-type="table-fn"}
  *p*-value         0.182           0.465                                                             0.067           0.276         

**Notes:**

Differences are significant at *a*\<0.05 threshold. Results are presented as median difference and (interquartile distance). *p*-values were calculated using Kruskal--Wallis test.

**Abbreviations:** GAD-7, Generalized Anxiety Disorder 7; PHQ-9, Patient Health Questionnaire-9.

###### 

The impact of lung cancer diagnosis on anxiety and depression, stratified based on the final coping style

  Final coping      Initial GAD-7   Final GAD-7   *p*-value                                           Initial PHQ-9   Final PHQ-9   *p*-value
  ----------------- --------------- ------------- --------------------------------------------------- --------------- ------------- ---------------------------------------------------
  Problem-focused   5 (8)           12 (10)       0.098                                               4 (12)          15 (8)        0.102
  Emotion           4 (7)           11 (12)       0.021[\*](#tfn9-cmar-10-033){ref-type="table-fn"}   7 (10)          16 (11)       0.133
  Social support    5 (5)           12 (7)        0.008[\*](#tfn9-cmar-10-033){ref-type="table-fn"}   9 (12)          16 (7)        0.043[\*](#tfn9-cmar-10-033){ref-type="table-fn"}
  Avoidance         5 (4)           14 (14)       0.049[\*](#tfn9-cmar-10-033){ref-type="table-fn"}   8 (11)          17 (16)       0.309
  *p*-value         0.839           0.738                                                             0.624           0.845         

**Notes:**

Differences are significant at *a*\<0.05 threshold. Results are presented as median difference and (interquartile distance). *p*-values were calculated using Kruskal--Wallis test.

**Abbreviations:** GAD-7, Generalized Anxiety Disorder 7; PHQ-9, Patient Health Questionnaire-9.

###### 

Coping types distribution before and after diagnosis

  Coping type       Initial      Follow-up (3 months)
  ----------------- ------------ ----------------------
  Problem-focused   15 (31.9%)   12 (25.5%)
  Emotion           8 (17.0%)    14 (29.8%)
  Social support    11 (23.4%)   13 (27.7%)
  Avoidance         13 (27.7%)   8 (17.0%)
  *p*-value         0.344        
